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Effect of pH value on the action of the oxidase on various indicators Several investigators have proved that hydrogen ion concentration markedly affects the activity of various oxidases.1 Among these may be mentioned UCKO and BANSI (7) who found that the pH optimum for the peroxidase of horse radish varied with the nature of the oxidase indicator, being pH 7 for pyrogallol and 5.2-for guaiacol; CLARK and ZOLLER (2) who selected a number of oxidation and reduction indicators for oxidizing enzymes; RAPER (6) who found that the maximum effect of tyrosinase or tyrosin occurs at pH [6] [7] [8] and that there is no action below pH 5 or above 10; and OVERHOLSER and CRUESS (5) who found that the activity of apple oxidase on benzidine was affected m'arkedly by the pH value of the medium. OVERIIOLSER (4) finds that pear catalase is most active in the neighborhood of pH 7.0. Our measurements on the effect of the pH value of the medium on apricot oxidase were made both upon the natural apricot juice and on the enzyme purified by precipitation with alcohol and reprecipitation by acetone from water solution. Incidentally, acetone was found to be an excellent precipitant for fruit oxidase as the precipitate was granular and easily washed and filtered.
Portions of apricot juice were brought to various pH values ranging from pH 2.0 to 11.1 and a number of different oxidase indicators were added, together with a small measured amount of 0.3 per cent. H202 solution. The peroxidase was found in most cases to be capable of oxidizing a-naphthol at pH 2.8 but not at 2.6; ortho-amino-phenol, para-amino-phenol, hydroquinon, pyrogallol, para-phenylene-diamin hydrochloride and benzidine at pH 2.6 but not at 2.4; para cresol at pH 2.9 but not at 2.6; guaiacol at pH 3.0 but not at pH 2.8; tincture of guaiac at 3.3 but not at 3.2. Tyrosin was not oxidized at any pH value under the conditions of the tests, i.e. on addition of a dilute solution of the indicator to the buffered sample of juice. The optimum pH value varied with the different indicators. Allowing for atmospheric oxidation at high pH values, the optimum pH value for the oxidation of pyrogallol appeared to be at about 7; hydroquinon about 8-8.5 ; para-cresol and the ortho-and para-amino-phenols about 5.5-6; para-phenylene-diamin-hydrochloride at about pH 5 and guaiacol about 5.0 to 5.5. The necessary color comparisons were made with a Klett colorimeter. Because of the rapid fading of the oxidized color of tincture of guaiac it was difficult to establish its optimum pH, although it apparently colored by oxidation most rapidly at pH 5.0 to 8.0.
On the alkaline side of neutrality the darkening of the various indicators was inhibited at different pH values. Guaiacol failed to oxidize at pH 9.5. benzidine at 9.8, a-naphthol at about 10.0 and tincture of guaiac at 9.8; para-cresol and para-phenylene-diamin-hydrochloride between 9.2 and 11.5. The other indicators showed marked atmospheric oxidation at pH values above 7.8 and it was therefore difficult to establish their upper pH limits although above pH 9.2 the intensity of combined atmospheric and oxidasic oxidation rapidly decreased with increase of pH value. reported that peroxidase activity is affected by the concentration of added H202. We found that the peroxidase of the apricot is similarly affected although the optimum and the maximum values varied somewhat with the indicator. By addition of the H202 and indicator to juice from cold stored apricots and peaches (very low in catalase activity) the optimum range for hydroquinon was found to be from 15-25 mg. per 100 cc.; for a-naphthol 5-10 mg.; pyrogallol, 5-10 mg.; and for guaiacol, ortho-amino-phenol and para-cresol approximately 10 mg. per 100 cc. At 480 mg. of H1202 per 100 cc., the peroxidase reactions with a-naphthol and hydroquinon were negative and at 360 mg. were negative for pyrogallol. The optimum is naturally affected by the relative activity of the catalase which tends to rapidly destroy the H202 in juices rich in catalase. The catalase activity is affected by the pH value of the medium [see OVERHOLSER (4) ]. The pH value of the apricot juice was approximately 4.0; that of the peach juice slightly less than 4.
Inactivation pH values for peroxidase Apricot juice was brought by addition of tartaric acid, or sodium hydroxide and sodium bicarbonate to pH values ranging from 1.75 to 13.0. At intervals small portions of each sample were brought to approximately pH 7.0 and were tested with several peroxidase indicators. On the acid side of neutrality the peroxidase was apparently destroyed in 3 hours or less between pH 2.0 and 2.1, and on the alkaline side at about pH 12.8. At 18 hours the peroxidase was destroyed at about pH 12.1 and at 48 hours at about 11.7. The organic peroxide was at least temporarily utilized or inactivated at pH 8.5.
As previously reported (3) 
